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&#.ifLjL&i&m t m m ^^(cns) A4*ua-(2iox 297.**) 




A5 
B5 



& « ^ ' i«iHJ4E#A#*I£Jft ' £ T # A & 
ffi ^ H tL # S& ft J9I ft # ' i£ * G « K A *t 



Aromatic Diamine Derivatives, 
( %rWZ-Zm ■ the preparation thereof and 
Alignment Film Materials 
Containing Same for Liquid 
Crystal Display Cell 



New aromatic diamine derivatives are disclosed in this invention. The 
inventive diamine derivatives can be added to conventional polymerization 
reactions of tetracarboxylic acids and diamines to form new polyamic acids. 
After baking, the polyamic acids are cyclized to form polyimides. These 
polyimides can be used as alignment materials for liquid crystal display cell 
and have good alignment property and stability, and are effective in promoting 
pre-tilt angle. 
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^ a m * * & * + ' * ^ ^ *■ B% ^ ^ * ** 

# ft ( TN) t ^ & A 3S * 9% # ' * ^ ffl * * SL 
ft t H- 3r 'li & ?'J * b% • - *t «ft -& ' & A ^ ^ £ ^ 

x * i ' «. * « *J t * ^ *i * A ^ # # *J ^ 

lfci<a**i***tf ' fi 7 ft * a * f *M'J A ^ 3 
ffi « £ (pre- tilt angle) ft ft#j##$h>&S&&J& ° 

US - ft * ' # * & & «L >5C * # & « * IT «L A 
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( TFT) Q $L A M ^ H ffl ° ^ I* * * * S£ ^ **■ 

1 ^ £ # 44 1f *h • ^ « £ * *• - * * ° 

' Gfc. »H 4 #1 EP60485-A& ^ |L ( siloxane) ^- 35. 
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« £ • 9 * 4 *I 07287235- A ha ^ #f i& * # A Afc ^ 

i t ^ R ^ I t ' t * *» fli « A A ' ^ ^ * £ ^ 
it ffl ^ ^ ^* * & ft ^ * & * ^ 11 ° 

^ *h ' I f I si i ^ ^ ^ ^ # ^ M ^ t f ^ 1 
~ 3 ° » & « «t # * ffi « A ° * & * * ^ * ' 9 *■ 

£ $- J£ 4 jfij 142099/ 1987^: ft - * & A §£ ^ J* ' & & 

A.-jttt«t&\*t^ J **< r ^**£ • a # ^ I ^. 
^ * pb. ' #r « ^ « A ^ ^ * ps. ; ^ ^ * @ 

4 #J 5773559/ 1998 t faA5l^i*@^ (cholesterol) 
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% m « A #j & *! 
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*t & - ^Tii^a^it • & & # « ffi * ' 
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St - 3, 3' 4,4'- — ^ f 13 E9 t ^ - ^(3,4-^^.^.^ 
* ft(3,4-— ^A^*)^* > 2 , 2 - # ( 3 , 4 - 
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tb • « 0f ^ ffl — m * ft <ft * It ' ii f A i ^ 
5 % Jf % • ^ t ^ I ^ 20^ ^ % ' 50% 
^ % • 

^m^ii^m^^^^^ ' ^ # X ^ ^ ^ ^± 
tb It (reduced viscosity) 0.05^. 3.0 dl/ g • & ^ 
tb Jfe j£ 4i & a Jl 30°C • N - T ^ ^ Sig it j£ Jk 0.5 

g/diaf m * m & W ° 

- i£ Sf £ #7 — $r 4l iL 
&*^**jt^#^J4: 4>J ' T #J ffl ^b & # t #f 

W ^ # it ft • - *fc«fft.«4L^T* ' # Jfr — tir 

*Af***fc*»»i*#J ' *» N - T & *>b ' N , N - 

— T&^SSJ&i&N.N- — T ¥ B& i& t • & ML Jfr W 

S.>l€#^iiJfe^^* 0 j*bJ^>!&#ji£,£.|e,|f|J& I] 
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H ^ tbJbO.8-1.2^ HQ • t W g£ i& 
— l£ Sf ^ £ 4fc & — J»W£^***i£H# ' ^-7" 

& /ft 6$ H ^ tb * ^ 1 ef . fo> ^ it * ft * RU 
•f & A (end cap functional group) > 5$ # JL # #j # 

Sf > £ A 3$ rL «f ° 

JsL M W ' n ifc %l M * to ^ ft* ®i • it ffl -t. 4ft 
4b #] T it il ia ^ PB-^-H. £ Jft - — £ A $r > i T 
& fljf A <*t ^ ° itb 0L 4b #j # * * #1 £ m * pH4i 

3& Jfe » 

f ^ ^ il ^ A f # S'J f illf t ' ^^^^^10 
J. 5,000 > 4i m & A. A 16 J. 250 ' *f * -f- ^ ^ -f- 
* A 5 , 000 J. 2,500,000 • til^^fff^^ff 
8 , 000 J. 125, 000 • 

%&J^Mfy&$i]!&m$LZ$t><3®& J S: ' ?P t ^ 
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ftf3-^*#I**"5"^*>ft^* 10% J. 30% W • & 

n if i 4 % i 10% im • 

^ 44 • »r ^ # ^ t *» a. jet * m #j ' *» ^ ^ 

#| ( silane coupling agent) ° t ■ M ft *fe ^ ^ #J *J *» 
^ PS- ^ 3-fl£ ft & f %L & & ' 3-#£ ft ^ ^ & & 

n *t & * > ^ * ^ ° 

# m m & m u ft & t s& ^ x <it • # m & 4 

« t ^ ;i #J # ^ i f i W ^ * 4% I 10% m ^ 
#£ A ' ft * A *t i K A ft i ft « ° £ *i ffl 

# 41 * #J # it g n - *p & **t ^ n - M - ¥ «■ * r - t 
a & >& 4fc • # # ' *i**#*#fc*J8?Wfflt 

HE # * #i ' K*5pifeA***#J!8***. * & 
t >i. 4. ^ 1 SI # A ' # ft ^ A J: ii ;| #] t ' jfc 
#M #J iH -ftp is. ^ PR ft 6 — * * £ 1- (Ethylene 
glycol monoethyl ether) -&-^^^T&I&( Ethylene glycol 
monobuthyl ether) - — B£ ^. T & SiL ( Diethylene glycol 

monobuthyl ether) - ^6— iflp-^J-St (Diethylene glycol 
monoethyl ether) T &. H=- <J& S| ( Butyl carbitol) - it. £ JS- 
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-f •& S| m ( Ethyl carbitol acetate) A ^ — 8f- « jfc & 

to ° tb M i$- #J ft M ~& it ffl £- & ft & #J £ <fc 

& Si 55. J» ft J!S ' *»*4Laj£"*r«itifc'fr*&100 
°C J. 350°C ' |£ i& ^ # 4fc a Jt 120°C 5. 320°C -*L 
ffi ' 3f 4t at ffl A ft & 3 it M. 6 *J> B# o 

n »f * ' # - « t ^ a ^ -f- # ?'J A 

4ft 4* #J 77 ^ ' M- & 

SI # ft ^ ^ ^ ^ * & *L -t • £ ifc >3r * + ' * Sfe. 

_L ' ^ 4$ # j£ 2005. 3000A-*L &BiiLJ3&ftJi8&J& ' 

f t I al 4 I f il* 1 t t i^ I f i s t # 

f'J A S& 6> flU ° 

ifia4Li&ftfl&»Stti&A£6*i*L#AfR « h #J *l 

^ ' # »j # w & & m H ft * fit #i 3 # **■ ° 

* A ITO) 35S. $ >t 

& «. ' ^ * & so ^ _L # ^ g& ^ # # . 

^ 7 * T 4 ^ ^ * *5L # £ # ^ } £ ^ ' « 
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« 4W 4. ife -ft Jt ft £ & 4& ' #3-*n.$L&>&&± ' * 

^ *. & «. ' M m m n n m * (Tilt Angle Tester, TBA) 
»J M £ • 

it . fa m ?x n iSL m $t m • ^ # # 

^ t aHII # ^ if Pa #'J ' 4£ & ,^ j& J I & # A 
iTjftftilAi^^AStt Ml & * * tfc a £ 

ir jfe fei 

4-[17-(l,5- — ¥ 3k £i A ) - 1 0 , 1 3 - — *f * - * H 5 * 
A [ a ] |f - 3 - * ] JR, £-1,3-3? — »( »t T ffi ** " CH- 1 " ) 
W & A 

% _h & % 500 * ft ft * *L * ' ^ 1,2- — 

$L 2, Sfc (200 ^ ft ) ' # ^ 2,4- — J# £ *L *■ ( 18.62 
A ' 0 . 100 £ ) - H SI 6|( cholesterol > 39. 44 £ » 0 . 102 

(ii.i3 ^ ' o. no n ^ ) ° ^ £ a 

T m # 6 * Bt «. » *i ^ & IK #. ( 300 ^ ft ) • a it & 

s§ ^ ^ ( 400 ^ ^ x3). # lit* #j # ** M **> & * «t 
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& , ff. $j 17- (1,5- — ¥ & & & )-10, 13- — f & 
-2,3,4,7,8,9,10,11,12,13,14,15,16,17--!- eg A - 1H- 

[a] If -3-* (2,4-— *8 & # & )St (16.00 £ • 0.029 
£ 3f ) , J. 29% • it if ft : » : 175.8-177.0 

°C • IR (KBr) 3121, 3088, 2918, 2853, 1611, 1530, 1470, 1350, 1287, 1159, 
1097, 1075 cnA'H NMR (CDC1 3 , 400MHz) 8 8.69(d, J=2.7Hz, 1H), 8.37 (dd, 
J=2.5, J=9.3 Hz, 1H), 7.18(d, J=9.4Hz, 1H), 5.44 (d, J=4.9Hz, 1H), 4.41(-fc* 

J=5.2Hz, 1H), 2.60~2.40(m, 2H), 2.10~1.70(m, 6H), 1.65~0.80(m, 32H), 
0.69 (s, 3H) ° 13 C NMR (CDC1 3 , 100.6 MHz) 5 155.8, 139.5, 138.7, 128.6, 
123.6, 121.8, 115.1, 80.5, 56.6, 56.0, 50.0, 42.2, 39.6, 39.4, 37.9, 36.8,36.6, 
36.1, 35.7, 31.8, 31.7, 28.1, 27.9, 27.7, 24.2, 23.7, 22.7, 22.4, 21.0, 19.3, 18.6, 
11.7 • 

m- m # #J 17-(1,5-^ f I i I )-10,13- - f I 
-2,3,4,7,8,9,10,11,12,13,14,15,16,17-+ W ^ - 1 H - 
# [a]# -3-g, (2,4-- xH & & & )8* (10.00 & • 0.018 
H Jf ) * £ # ( 300 * -fr ) 10% Pd/ C ( 0 . 50 & ) £ >v 1 
^&A*lt >^>t^t^Tit^iLlL 6 <J> # ft • 
& it & >1 » # #J fti*'^fei*^Jffl £ a* i£ 

4f # A" ' # *I 4t ^ ^ 4- [17- (1,5-— <F & & 
& )- 10,13-— f & IL*A[a]|^-3-&]|L5.-l,3- 
^ — JB? (6. 98 & ' 0.014 H ^ ) ' £ ^ J& 78% • 9t it 
IT fl" = * ft : 158.6~163.3°C ° IR (KBr) 3434, 3347, 2932, 2864, 1614, 
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1510, 1457, 1366, 1215, 1036 cm 1 • 'H NMR (CDC1 3 , 400MHz) 5 6.54 (d, 
J=8.3Hz, 1H), 5.91(d, J=2.6Hz, 1H), 5.70 (dd, J=8.3, J=2.6Hz, 1H), 5.28(d, 
J=4.5Hz, 1H), 4.39(d, J=9.8Hz, 3H), 3.63 ( -b ± % , J=5.2Hz, 1H), 
2.35~2.20(m, 2H), 2.00-1.70 (m, 5H), 1.60-0.80 (m, 34H), 0.64 (s, 3H) • ,3 C 
NMR (CDC1 3 , 100MHz) 5143.9, 140.7, 140.5, 135.7, 121.5, 118.7, 102.7, 
101.6, 79.4, 56.4, 55.8, 49.8, 42.1, 36.9, 36.6, 35.9, 35.4, 31.6, 28.5, 28.0, 27.6, 
24.1, 23.4, 22.9, 22.6, 20.9, 19.4, 18.8, 11.9 ° 

fai&Bg^jfr & m ft m %L ffi 

18.5 &(0.045 *:*)2,2-*[4-(4-»**.£)**] 

mTfl** BAPP > ' 2 • 47 * ( 0 • 005 * * } 
it & to CH-1 * 10.9 ^(0.05^^)1,2,4,5-^^^. 
■f(**«Tffi** PMDA) • £ 127 * NMP + * * 
2 T >SL i& 25 * B# • # iia ^ 478 A NMP j* # # # «■ ' 
«ff-**JBf«t*«. ' * ^ s i ^ 1 . 00 dl/ g • Jfc * 
«. £ 3500 rpmT**^***** 118 ** 4 * 3 * 
& # _L • 250°C T a A. 3£ 60 ^ 4f ' # A * * 55. 
jgf * AS «i ' » ^«p«#J-€.ife#^i^***. ' *I ^ 

50t*i«i»*i • 1 ^ ft jt A* i f ft^ ^ * * 

A * ' * ^ * * ( « * : ZLI " 2293 ' * Merck * fl ^ 
it ) > jib it # £ it & ^ ^ * & ( crossed nicols) HQ 

& # • % * -8L # * ^ 4- A ft & *f # ' *J « 
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m 4% % St >M %k (Tilt Angle Tester, TBA) # £'J ^ fli £ 
it -ft -4 5 . 2 - 
Eb j& fo] 1 

20. 5 & ( 0 . 05 H ^ ) BAPP & 10. 9 £ ( 0 . 05 ^ ^ ) PMDA 

& 126 NMP t ' ^ t « T I 15 <J> Bf • # ^ 

470 & . NMP ft & # ft ' ' * 

tb J£ j£ -4 1 • 22 dl/g o alb & %L & 3500 rpm T tit # ^ ^ 
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